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Hypertension
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Causes

 The Japanese eat very little fat and suffer fewer heart attacks than the

British or Americans.

 The French eat a lot of fat and also suffer fewer heart attacks than the

British or Americans.

 The Japanese drink very little red wine and suffer fewer heart attacks

than the British or Americans.

 The Italians drink excessive amounts of red wine and also suffer fewer 

heart attacks than the British or Americans.

 CONCLUSION:  Eat and drink what you like.  
Speaking English is apparently what kills

you.



JNC 7: Management of Hypertension by BP Classification

ACE-I = angiotensin-converting enzyme inhibitor; ARB = angiotensin-receptor blocker; BB = β-blocker; 

CCB = calcium-channel blocker.

Chobanian AV et al. JAMA. 2003;289:2560-2572.

Initial Drug Therapy

BP Classification
Lifestyle 

Modification

Without 

Compelling Indication

With 

Compelling Indication

Normal

< 120/80 mm Hg
Encourage

Pre-hypertension

120-139/80-89 mm Hg Yes No drug indicated
Drug(s) for the 

compelling indications

Stage 1 hypertension

140-159/90-99 mm Hg
Yes

Thiazide-type diuretics 

for most; may consider 

ACE-I, ARB, BB, CCB, 

or combination therapy 

as first line

Drug(s) for the 

compelling indications; 

other antihypertensive 

drugs  (diuretics, ACE-

I, ARB, BB, CCB) as 

needed

Stage 2 hypertension

≥ 160/100 mm Hg
Yes

2-drug combination as 

first line for most 

(usually thiazide-type 

diuretic and ACE-I, ARB, 

BB, or CCB)

Drug(s) for the compelling 

indications; other 

antihypertensive drugs  

(diuretics, ACE-I, ARB, 

BB, CCB) as needed



Benefit of Lifestyle Modifications

in Hypertension Management

Bp Effect

DASH Diet 8-14 mmHg

Weight Loss 10Kg- 5- 20mmHg

Low Sodium Diet 2-8 mmHg

Reduce Alcohol Intake 2-4 mmHg

Regular Exercise 4-9 mmHg



D.A.S.H. diet

 High fruit & vegetables

 Low fat dairy products

 Whole grains & Nuts

 Poultry & Fish

 Little red meat, sweets, 

sugar-containing drinks

 Reduced total and saturated 

fat

 Reduced cholesterol

N Engl J Med 1997;336:1117-24
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Dietary Approaches to Stop Hypertension

The Dash Diet

8 Weeks of DASH Diet
Systolic – 11.6 mmHg

Diastolic -5.3 mmHg

African Americans

8 Weeks DASH Diet
Systolic -13.2 mmHg

Diastolic - 6.1 mmHg

DASH Diet

Fruit

Vegetables

Low Fat Foods

More Information: <www.nhlbi.nih.gov>



Trial Of Non-pharmacological intervention in the Elderly 

(TONE): 

weight (-3.5kg) and sodium (-40mmol/d) reductions in 

elderly patients (60-80 yrs) ►BP reduction (-30%)

Diet, Exercise and Weight loss Intervention Trial (DEW-IT): 

DASH-diet + fitness program ►-4.9kg and -12/-6mmHg



PREMIER Clinical Trial

 4 centers RCT

 810 adults

 Women 62%

 African-Americans 34%

 BP 120-159 / 80-95 mmHg

 Not on therapy

 Treatment arms:

– Advice only (n=273)

– Established recommend. (n=268)

– Established plus DASH (n=269)

 Duration: 6 months JAMA 2003; 289: 2083-93



Benefit of Lifestyle Modifications

in Hypertension Management

Bp Effect

DASH Diet 8-14 mmHg

Weight Loss 10Kg- 5- 20mmHg

Low Sodium Diet 2-8 mmHg

Reduce Alcohol Intake 2-4 mmHg

Regular Exercise 4-9 mmHg



Prevalence of CVD Risk Factors in Adults:

1961-2001

Reproduced with permission from National Institutes of Health, National Heart, Lung, and Blood 

Institute. Fact Book Fiscal Year 2005. 2005:52.
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Obesity by age
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Mean Waist to Hip Ratio

Males

[At-Risk WHR> .9]
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Ethnicity and Disease 17:617-623, 2007.
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Men – 2003

BMI Category Smaller than Ideal Satisfied Larger than Ideal

Normal 45.5 40.6 11.9

Overweight 10.0 54.0 32.0

Obese 4.9 39.0 53.6

Total 27.6 43.8 26.0

Men – 2006 Smaller than Ideal Satisfied Larger than Ideal

BMI Category

Normal 47.4 35.3 13.3

Overweight 12.2 46.7 37.8

Obese 4.2 26.8 64.8

Total 28.7 36.5 30.8

Ethnicity and Disease 17:617-623, 2007.



Slide Source:
www.obesityonline.org

Women–

2003

Smaller than Ideal Satisfied Larger than Ideal

BMI Category

Normal 15.6 57.8 25.9

Overweight 1.6 19.7 73.8

Obese 5.0 5.0 90.0

Total 10.2 39.0 49.2

Women–

2006

Smaller than Ideal Satisfied Larger than Ideal

BMI Category

Normal 25.4 48.2 25.4

Overweight 0.0 22.1 76.6

Obese 0.0 6.2 93.9

Total 14.6 34.0 50.5

Ethnicity and Disease 17:617-623, 2007.
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Obesity Is Associated With Inflammation



Impact of Weight Loss on Risk Factors

~5%

Weight Loss

5%-10%

Weight Loss

HbA1c

Blood Pressure

Total Cholesterol

HDL Cholesterol

Triglycerides

1. Wing RR et al. Arch Intern Med. 1987;147:1749-1753.

2. Mertens IL, Van Gaal LF. Obes Res. 2000;8:270-278.

3. Blackburn G. Obes Res. 1995;3 (Suppl 2):211S-216S.

4. Ditschunheit HH et al. Eur J Clin Nutr. 2002;56:264-270.

1

2

3

3

1

2

3

3

4



-8

-6

-4
-2

0

2

4
6

Relationship Between Change in Weight and Blood 

Pressure: Trials of Hypertension Prevention II
C

h
a

n
g

e
 i
n

 B
lo

o
d

P
re

s
s
u
re

 (
m

m
 H

g
)

Stevens et al. Ann Intern Med 2001;134:1.

1 2 3 4 5

-10

-5

0

5

10

C
h

a
n

g
e

 i
n

 W
e

ig
h

t 

(k
g

)

Quintile of Weight Change

1 2 3 4 5

Diastolic Systolic



-60

-40

-20

0

20

40

60

Relationship Between Weight Change and CHD 

Risk Factor Sum: Framingham Offspring Study

Wilson et al. Arch Intern Med 1999;159:1104.

*P<0.002 vs baseline.
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Modest Weight Loss Prevents Diabetes in 

Overweight and Obese Persons with Impaired 

Glucose Tolerance

Diabetes Prevention Program Research Group. N Eng J Med 2002;346:393. 
Copyright © 2002. Massachusetts Medical Society. All rights reserved.
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Weight Change and Risks of Diabetes and 

Metabolic Syndrome

 A 5.6 % reduction in weight was a associated 

with a 58% reduced risk of diabetes.

 A 5.6 % reduction in weight was a associated 

with a 41% reduced risk of metabolic 

syndrome.

Knowler WM, et.al. Diabetes Prevention Program. NEJM 2002;346:393-403;

Orchard TJ, et.al. Diabetes Prevention Program. Ann Intern Med 2005; 142:611-619



CRP Before and After Weight Loss in Obese 

Postmenopausal Women
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Changes in Lipid Profile Associated With 

>10% Weight Loss in Obese Women

*P <.05.

Wadden TA, et al. Obes Res. 1999;7:170-178. 

Lipid values for patients (n = 14) who, at week 100, maintained a 

reduction in initial weight of >10% (48-week weight-loss program)
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Effects of Weight Loss* 

on Inflammatory Biomarkers

Baseline

12 months

ICAM = intercellular adhesion molecule; IL-6 = interleukin 6; TNF = tumor necrosis factor; 

VCAM = vascular cell adhesion molecule.

Adapted from Ziccardi P, et al. Circulation. 2002;105:804-809.
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Knowler WM, et al; Diabetes Prevention 
Program 
Research Group. N Engl J Med. 2002;346:393-
403.

Effect of Interventions on Weight Change and
Risk of Diabetes and Metabolic Syndrome

Diabetes Prevention Program
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Cardinal Behaviors of Successful Long-term 

Weight Management
National Weight Control Registry Data

 Self-monitoring:

– Diet: record food intake daily, limit certain foods 
or food quantity

– Weight: check body weight >1 x/wk

 Low-calorie, low-fat diet:

– Total energy intake:      1300-1400 kcal/d

– Energy intake from fat:  20%-25%

 Eat breakfast daily

 Regular physical activity: 2500-3000 kcal/wk
(eg, walk 4 miles/d)

Klem et al. Am J Clin Nutr 1997;66:239. 
McGuire et al.Int J Obes Relat Metab Disord 1998;22:572.



Review when, where, and how behaviors 
will be performed

Identify behavior change goal

Have patient keep record of behavior change

Review progress at next treatment visit

Five Steps to Facilitate Behavior Change

Wadden and Foster. Med Clin North Am 2000;84:441. 

1

2

5

3

4

Congratulate patient on successes (do not 
criticize shortcomings)



Self Monitoring:  Food Diary

Time Food Amount Place Calories Mood

9:15 am Coffee 1 cup Bedroom 0 Neutral

12:15 pm Bagel 1 whole Car 250 Rushed

12:15 pm Cream cheese 1 oz Car 100 Rushed

12:15 pm Coffee 1 cup Car 0 Rushed

3:30 pm Oreo cookies 12 Den 640 Stressed

6:30 pm Fried chicken 3 oz Kitchen 435 Neutral

6:30 pm Juice 8 oz Kitchen 120 Neutral

6:30 pm Roll w/butter Kitchen 125 Neutral

6:30 pm Mashed potatoes ½ cup Kitchen 170 Neutral

8:30 pm Yogurt 1 cup Kitchen 100 Bored

8:30 pm Apple 1 large Kitchen 140 Bored

Total for the Day 2080



Summary of Randomized Clinical Trials* of 

Behavioral Therapy for Weight Loss

1974 1984 1990-95 1996-99

Number of trials 15 15 14 9

Treatment duration (wk) 8 13 26 21

Rate of weight loss (kg/wk) 0.5 0.5 0.4 0.5

Weight loss (kg) 3.8 6.9 9.0 9.6

Length of follow-up (wk) 6 58 40 74

Weight loss at follow-up (kg) 4.0 4.4 5.2 6.0

*Published in 4 journals: Addictive Behaviors, Behavior Therapy, 

Behaviour Research and Therapy, and Journal of Consulting and Clinical Psychology

Adapted from Wadden and Foster. Med Clin North Am 2000;84:441.





Association of Insulin Resistance With Cardiovascular Risk Factors and 

Atherosclerosis

Central Obesity

Glucose 

intolerance

• AGEs

Hypertension Endothelial 

dysfunction

•  VCAM,

E-selectin

•  NO 
Impaired 

thrombolysis

•  PAI-1

•  tPA

Atherosclerosis

Inflammation

•  CRP

•  IL-6

Insulin resistance

Dyslipidemia

• Low HDL

• Small, dense 

LDL particles

• Hyper-

triglyceridemia

McFarlane SI, et al. J Clin Endocrinol Metab. 2001;86:713-718.



Women

Men

Banerji MA, et al. Am J Physiol. 1997;273(2 pt 1):E425-E432.

Relationship Between Visceral 
Adipose Tissue and Insulin Action
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Measurement of Waist Circumference

● Place a measuring tape, 
held parallel to the floor, 
around the patient’s 
abdomen at the level of 
the iliac crest

● The tape should fit snugly 
around the waist without 
compressing the skin

● Take the measurement 
at the end of a normal 
expiration

A waist circumference of ≥40 inches in men or ≥35 inches in women is 
diagnostic of abdominal obesity and suggests the presence of other 
cardiometabolic risk factors.

Adapted from Grundy SM, et al. Circulation. 2005;112:2735-2752.



Percentage with high-risk waist 

circumference
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Intra-Abdominal Fat Mass and CHD Risk 

in Type 2 Diabetes

Quintile
Waist 

Circumference (in)

Relative Risk for 

CHD

1 15.0 to <27.5 1.0

2 27.5 to <29.2 1.27

3 29.2 to <31.2 2.08

4 31.2 to <34.0 2.31

5 34.0 to <54.7 2.44

Adjusted for BMI, age (continuous), age2, smoking, parental history of 

myocardial infarction, alcohol consumption, physical activity, menopausal 

status, hormone replacement therapy, aspirin intake, saturated fat, and 

antioxidant score.

Rexrode W et al. JAMA. 1998;280:1843-1848.

P < 0.001 for trend.



Age-Adjusted Prevalence of hypertension by Waist-

Hip Ratio
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Relative Risks for Coronary Heart Disease by 

Waist Circumference
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Waist Circumference Correlates With 

BP and Insulin Resistance

768 men with fasting glucose ≤126 mg/dL (≤7 mmol/L)

Siani A, et al. Am J Hypertens. 2002;15:780-786.

P <.001 for trend in each parameter.
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Changes in Weight and Blood pressure after 2 

months (Intent to treat analyses)

Parameter Atkins Zone Weight

Watchers

Ornish

Weight kg -3.6 -3.8 -3.5 -3.6

BMI -1.3 -1.3 -1.2 -1.2

Waist 

circumference

cm

-3.3 -3.0 -3.5 -2.7

Systolic 

blood 

pressure 

mmHg

-4.2 -4.1 -4.8 -1.3

Dansinger, et.al JAMA 2005:43-53.



Adams et al., 1993; Drury & Louis, 2002; Fontaine et al., 1998; Olson 

et al., 1994, Ostbye et al., 2005

Impact on Care

 Obese patients are less likely to obtain…

– Preventive health services and exams

– Cancer screens, pelvic exams, 

mammograms

 …and are more likely to…

– Cancel appointments

– Delay appointments



Increased 

Medical Visits

Health 

ConsequencesAvoidance of 
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Cycle of Bias and Obesity



Cattarin & Thompson, 1994; Eisenberg et al., 2003; Haines, Neumark-Sztainer, 

Eisenberg, & Hannan, 2006; Hayden-Wade et al., 2005; Lunner et al., 2000; Neumark-

Sztainer et al., 2002; Shroff & Thompson, 2004; Thompson et al., 1995; van den Berg et 

al., 2002; Young-Hyman et al., 2003
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Foster GD, et al. N Engl J Med. 2003;348:2082-2090.

Comparison of Effects of Low-Carbohydrate and 

Conventional Diets

 Weight loss from low-

carbohydrate diet not 

sustained at 1 year

 Poor adherence and high 

attrition both with low-

carbohydrate and 

conventional (low-calorie, 

high-carbohydrate) diet

 Other studies show 

75%-121% of weight 

is regained over time*

Baseline Values Carried Forward

Complete Data or Data From Last Visit
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Benefit of Lifestyle Modifications

in Hypertension Management

Bp Effect

DASH Diet 8-14 mmHg

Weight Loss 10Kg- 5- 20mmHg

Low Sodium Diet 2-8 mmHg

Reduce Alcohol Intake 2-4 mmHg

Regular Exercise 4-9 mmHg



‘Women sprinkling salt on their husbands 

to stimulate their sexual performance’

Anonymous woodcut  



Sodium and Potassium



2/3 LB** Double Bacon Cheese  Thickburger

Serving size (grams) = 462

Calories = 1300

Sodium = 2110 mg



Sodium and cardiovascular disease

 Prospective follow-up of 2400 Finnish men 

and women

 100 mmoL/d higher sodium excretion 

associated with 45% increase in 

cardiovascular death and 26% in all-cause 

mortality

Tuomilehto, Lancet 357:848, 2001 
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Sodium Intervention

 ¾ of the dietary sodium intake is due to 

processed foods
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Neter et al. Hypertension.2003;42:878-84
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weight reduction  in function of whether or not the patients follow 
an antihypertensive treatment. 

Neter et al. Hypertension.2003;42:878-84



DOUBLE-BLIND STUDY OF THREE SODIUM INTAKES AND 

LONG-TERM EFFECTS OF SODIUM RESTRICTION IN 

ESSENTIAL HYPERTENSION

Lancet 1989; ii:1244-7



Modest salt restriction in older people

Lancet 1997;350:850-4 



J Hum Hypert 2002;16:761-70

17 trials in hypertensives (n=734)

11 trials in normotensives (n=2,220)

>4 wks duration

Reduction in sodium ~80 mmol/day

Dietary Sodium Reduction and Blood Pressure

-5.0 mmHg

-2.0 mmHg
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The reduction in salt consumption is a valuable non pharmacological measure to reduce blood pressure; its combination with the 

DASH diet is additive.

Systolic blood pressure reduction following the 

DASH diet and a reduction of salt intake

Sacks et al. N Eng J Med. 2001;344:3-10.
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Mean net changes in SBP and DBP

Whelton SP et al. Ann Int Med 2002;136:493-503



Benefit of Lifestyle Modifications

in Hypertension Management

Bp Effect

DASH Diet 8-14 mmHg

Weight Loss 10Kg- 5- 20mmHg

Low Sodium Diet 2-8 mmHg

Reduce Alcohol Intake 2-4 mmHg

Regular Exercise 4-9 mmHg





Estruch, 2005
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Reduction in blood pressure (mm Hg)

Reduction in self-reported daily consumption of alcohol

Systolic blood 

pressure

Diastolic blood 
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Effect of alcohol reduction on systolic and diastolic blood pressure 

There is a dose-response relation between the reduction in blood pressure following a 

reduction in alcohol intake. Xin et al. Hypertension.2001;38:1112-7



Energy Content of Alcoholic Beverages

Alcohol contains 7 kcal/g

Beer 12 oz 160 calories

Wine 5 oz 100 calories

Margarita 8 oz 270 calories

Gin and Tonic

8 oz 
(contains

1.7 oz 
gin)

190 calories

1 shot of liquor 2 oz 128 calories



Alcohol intake

 > 210 g per week (18 drinks) was associated 

with increased hypertension rates in all four 

race-sex groups.

 .5-1 drink per week increased the risk of 

hypertension by 14% and 2 drinks per day 

increased the risk by 31%

Hypertension 37:1242, 2001; JCH 6:716, 2004





Benefit of Lifestyle Modifications

in Hypertension Management

Bp Effect

DASH Diet 8-14 mmHg

Weight Loss 10Kg- 5- 20mmHg

Low Sodium Diet 2-8 mmHg

Reduce Alcohol Intake 2-4 mmHg

Regular Exercise 4-9 mmHg



Sedentary Lifestyle (< 60 minutes per week)
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Benefits of Regular Physical Activity in 

Obese Persons

 Decreases loss of fat-free 

mass associated with 

weight loss

 Improves maintenance of 

weight loss

 Improves cardiovascular 

and metabolic health, 

independent of weight loss
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Adapted from: Alpers. Undergraduate Teaching Project. Nutrition: energy 
and protein. American Gastroenterological Association, 1978.

All out competitive sports

Running 10 mph

Running 6 mph

Climbing stairs

Sexual intercourse

Gardening

Walking 4 mph
Bicycling

Walking 2 mph
Chewing gum (11 kcal/h)
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Reprinted with permission by the American Journal of Clinical 
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Considerable Physical Activity is 

Necessary for Weight Loss Maintenance

Jakicic et al. JAMA 1999;282:1554.
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Decreasing Television Viewing Leads to 

improved Body Mass Index in Children
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Smoking



Paradigm Shifts…
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